Introduction
Milk production in Lithuania, Latvia, Estonia and Poland is one of the most developed agricultural sectors with its share of 15-29% in Gross Agricultural Output (GAO) in the period 2010-2012. The biggest share of milk production in this period was in Estonia (24-29% of GAO) (Stalgiene, 2014; Malak-Rawlikowska, 2014 ). The population of dairy cows has decreased while productivity has increased. A large decrease in the number (especially small ones) of dairy farms and cows shows the restructuring process of the dairy sector in all these countries. One of the major problems of the dairy sectors in these countries is the dispersion of milk production (Skarzynska, 2013) . According to the agricultural Census (2010) data, farms with dairy cows less than 20 units had the biggest share. This share in Lithuania was 97%, in Latvia -95%, in Poland -93%, and in Estonia -84%. In this research such farms are called the small-scale ones. This characteristic of small farms, therefore, can potentially generate different rules in the decision making process compared to large farms in order to maximize output. Thus, the traditional approach of evaluating entrepreneurial performance cannot be applied in case of small-scale farms (Salim, 2005) . The assessment of the economic situation and the entrepreneurship ability of dairy farms in Lithuania, Latvia, Estonia and Poland was carried out evaluating farms in which milk production was the dominant element as a sample. The provisions of the Community Typology of Agricultural Holdings classify these farms as specializing in milk production. The data of Farm Accountancy Data Network (FADN) was used in mentioned countries.
The entrepreneurship of the rural residents and farmers was investigated by A. Jedik (2013) . The problem is that there are no such investigations and comparison done of farmer's entrepreneurship among few countries. Moreover, there are no researches done on estimating the entrepreneurship ability indicators distribution, which would be useful for managers, researchers and politicians for further modelling purposes.
The aim of the investigation is to compare the entrepreneurship ability and estimate best fitted distributions of small-scale dairy farms in Lithuania, Latvia, Estonia and Poland.
The object of investigation is the entrepreneurship ability in small-scale dairy farms.
The research methodology
To give a general picture of dairy sector's economy in Baltic countries and Poland the complex comparison method was used. (Krisciukaitiene, 2010) . The following indicators and processing direction were chosen from the FADN system for each country in 2011: total inputs (min), total output (max), subsidies excluding investment (max), farm net income (max), solvency (max). According to these selected indicators the rank system for each country was applied to identify relatively the best and worst economic situation of a dairy sector in each country. The most reasonable factor that influences a ranking system was identified.
To measure the entrepreneurship ability of small-scaled dairy farms in each country the FADN data of dairy farming type have been used for the research analy-sis. The Lithuanian database of input and output indicators consists of 166, Latvianof 147, Estonian -of 57, Polish -of 190 responded dairy farms which have less than 20 cows.
Due to the data normalization reasons the dairy farm input and output indicators in each farm were divided by an available livestock unit (LU) of that farm. Due to the deterministic frontier's sensitivity data outliers were eliminated from analysis in each database (Wilson, 1993) .
To estimate the dairy farms' entrepreneurship ability indicators the generalized transcendental logarithmic (translog) production function was considered: 
where i y -i th farm's total production per LU, Such production functional form is quite flexible. Moreover, it has less restriction on production elasticities and substitution elasticities (Pavelescu, 2011) .
Estimation of unknown parameters β is based on the deterministic optimum method (Battese, 1992) , which involves quadratic mathematical programming algorithms. In details, the changing values β correspond to the objective function To give more detailed overview of the small-scale dairy farms' entrepreneurship ability in each country the distribution terms of the entrepreneurship ability indicator were considered. The histogram and empirical density of entrepreneurship abili-ty indicator reflects the real data distribution. For the probabilistic model building opportunity best fitted densities of the entrepreneurship ability indicators are provided in each country. According to the loglikelihood and Akaike Information Criterion (AIC) normal, gamma, exponential and Weibull distributions were considered. Because of the fixed lower and upper bounds of the entrepreneurship ability indicator (from 0 to 1) a truncated normal distribution is analyzed as well.
The entrepreneurship ability indicators are calculated by using the Frontline systems MS Excel solver add-in. Histograms and empirical densities, estimated densities of distributions are calculated by using "R" environment for statistical computing and graphics with authors' modified packages.
Theoretical aspects
Entrepreneurship related to small and medium sized enterprises (farms), for new ones as well as existing ones. Entrepreneurship includes the mentality and the process in which an economic activity is created and developed through the combination of risk-taking, innovation and adequate management (Hebert, 1989) . Also entrepreneurship could be defined as creating an innovative economic organization which has a goal to realize profit or growth and by doing that under risk and uncertainty conditions (Dollinger, 2003) . In literature on entrepreneurship some key characteristics are mentioned: locus of control, innovativeness and risk attitude. Locus of control refers to expectancy that rewards, reinforcements or outcomes in life are controlled either by one's own actions (internally) or by the other forces (externally) (Bergevoet, 2005) . More characteristics of entrepreneurs could be such as: risk-taker, provider of capital, innovator and a person who identifies possibilities of profit making (Lans, 2009 ). Entrepreneurship requires specific competences and skills, such as opportunity, conceptual, organizing, strategical thinking. Also, it is related to personality traits. Successful entrepreneurs differ in terms of three traits: locus of control of reinforcement, problem solving abilities; social initiative through a person's dominance, liveliness and social boldness and abstractedness (McElwee, 2005) .
It is quite difficult to calculate entrepreneurship due to multi-faceted interpretation of this concept. Many researchers have tried to provide a variety of entrepreneurial evaluation, but mostly it was estimation of entrepreneurial skills. According to H. Leibenstein (1987) and M. Friedman (1967) , entrepreneurial ability can be specified by a production function which shows the maximum quantity of output which is capable of producing under given conditions. The analytical framework for this paper developed in the following section is based on this approach.
Results
To perform the adequate complex comparison analysis of dairy farms' economy in Estonia, Latvia, Lithuania and Poland, all above mentioned indicators have been grouped into 3 scenarios: as per 1 ha of utilized agricultural area (UAA), as per available work unit (AWU) and as per livestock unit (LU) ( Table 1) . The minimization or maximization tendency vector of each indicator is also provided. According to the tendency vector of indicators and dairy farms' derived data in each country, the complex comparison analysis has been performed ( Table 2) . Comparing selected indicators for described scenarios (UAA, AWU and LU) economics environment of dairy farms in Poland takes best position in all cases because of a higher sum of indicators' weights. Lithuania almost in all cases (except AWU scenario) takes second place. The economy of dairy farms in Latvia and Estonia comes with relatively weaker positions. Analysis shows that the reason for such situation is the solvency indicator. According to the complex comparison calcula-tions, the solvency indicator is the most reasonable and weighted indicator for all scenarios and it has biggest impact to ranking system.
The entrepreneurship ability analysis of small-scaled dairy farms in each country is provided in terms of the entrepreneurship indicators distribution (Fig.) . For the empirical entrepreneurship indicators distribution in each country histograms and empirical densities are plotted.
empirical density normal density truncated normal density The research shows that Estonian small-scaled dairy farms are more enterprising: they have a higher level of the entrepreneurship ability with an empirical avera-ge of 0.83. Additional calculations show that 63 percent of Estonian small-scale dairy farms reach the entrepreneurship level of 0.8 and higher. The reason of this could be a different structure of dairy farms in Estonia. Distributions of the entrepreneurship ability indicator in Latvia, Lithuania and Poland are quite similar with a similar empirical average (about 0.6-0.7) and with different standard deviations: higher in Lithuania (0.186) and lower in Poland (0.151). In Latvia and Poland about 22 percent of small-scaled dairy farms' owners can reach the entrepreneurship level of 0.8 and higher. In Lithuania only 14 percent of dairy farms can reach the same level.
To calculate a probability of gaining any range of values of the entrepreneurship ability indicators in each country, a statistical model should be provided for the event. Note that empirical densities of the small-scaled dairy farms' entrepreneurship indicators in Latvia, Lithuania and Poland remind form of a normal distribution. The fitting distribution analysis shows that for all countries the most fitted distribution for real data is normal distribution. The weak point of normal distribution is that it may have values larger than 1 with small probabilities (entrepreneurship ability can vary from 0 to 1). To eliminate such issue truncated normal distribution with 0 and 1 bounds was introduced. Main characteristics of truncated normal distribution can be found in Table 3 . Moreover, truncated normal distribution is very similar to normal distribution (Fig.) , but with a difference that values of the entrepreneurship ability of truncated normal distribution cannot exceed upper bound of 1. Estimation of the entrepreneurship's mean of truncated normal distribution in Estonia gives the value of 1.5313. This is due to data concentration near upper bound of 1. However, fitted truncated normal distribution allows calculating range values probabilities as well.
Conclusions
1. According to the selected economic indicators and their tendency, Poland takes relatively the best position in dairy farms' economy. Latvia and Estonia have relatively weaker positions in the ranking system. The most influential indicator in the complex comparison analysis is the solvency, which has highest impact on ranks.
2. Analysis of the calculated and structured small-scaled dairy farms' entrepreneurship indicators for each country shows that Estonian farmers have the highest entrepreneurship ability level of 0.83. Two third of Estonian small-scale dairy
